JP5i->1 52320 

Publication date: Aug,31,1984 



AQUEOUS PHARMACEUTICAL PREPARATION 



0 



Hirai, ShiD-scDiro 201-202 Go^^ch! 

Tamamoto-cho Aburakojidorj-shomensagaru Shlniogyo-ku Kyoto 600 / JP 
Jorio, Kumiko 

36-203, 1 TsraLichI 1-choms Toyonaka Osaka 560 / JP 
ShimizLi, HIsayoshI 

6-20, Higashsohta S-chome ibaraks Osaka 567 / JP 
AppHcant(s) : 

Takeds CheiTiica! Industries, Ltd, 

, DoshomachI 4-chome Chuo-kij, Osaka / JP 



GLAflVIS: 

1 . An aqueous preparation which comprises an active ingredient, cyclodextrin and a compound of the formula: 




^ iipositio! 



it is generaiiy known tiiat drugs which are strongly hyc <.}.h k > s ^ 

poorly absorbable from the gastrointestinai tract and th 8 v(, id ^.o ) l « i <. 

iiydroptiiiic drugs are administered in the form of an in "<.io s a'^ i «\ i xt 

satisfactory extent. However, administration by injecti( is pt i id n y c t \ 

in patients. Therefore, a development of a preparation otht.f tt n n ie o \ c ». 

high bioavailability and is applicable in an easy mann? r h-^ hp^n f-e^irp"- s ? 

purpose of increasing the bioavaiiabiiity of such drugs being poorly absorbable frorn the gastrointestinal tract so 



pherson ierion that the pfe5.8i-vir!9 ei'fect of the preservative added is decreased was ob^served in sorne of s-ucii 
aqueous preparations. 

Under these circumstances, the present inventors conducted an intensive study to find out an aqueous 
preparation which contains an active ingredient, cyclodextrin and a preservative but does not show a decrease in 
the preservative effect and found that this object can be achieved by the use of phenol derivatives as 
^'os!.-^n.T.!\ OS C-"'ntir5!i-'d research based on this finding has now led to completion of the present invention, 

^ V oe-- m aqueous preparation wnich comprises an active ingredient, cyclodextrin and a 




i he aikyi repriHKn-ted by R in tne c ^ , ^o v\ o v^v^^oos vV ^ . ^ o o 
irsvention preferably contains 1 to 8 carbon atoms. 

^ >^ ^ t^f■!e\v5 ! ! ho.^iv ! ^Hd H-octyl , amoHg othcrs , 

Ti'ie i'iaiogen represersted by X ss, ibr example, ctiiorine or b-xxnine. 

Examples of the compound (i) to be used in accordance with the invention are phenol, o-desoL m-clesoi, p--..i&i-o:. 
0"Ghloropher3ol, i'fi-chlorophenol, p-chlorophenol, o-brornophenol, m-brorsiophenol, p-brornopher!ol, 



"he c/cioroxtn i to t e jsef in the aqi oou& p epara* on acx,orcira : ) the t o ^ '"^.-.^ oex \urious cyciodextrin 

i.poc!ei. Lj.::!n;J Ly liyd. ...ytis ot h.b._h w.t:. a.i 3::id ^. a:r^ylase and, in s-d>_!t.o.\ oyo.O-...,\t!..i derivatives. 

Said cyciodextrin species include a-cyciodextrin (polymerization degree: 6), |5-cyciodextrin (polymerization 



,v vX o* i 'iiarnt^ce j* Snc ety of j^n ) Vol "01, No "0, pages 8*^7-873 ) L.po v=.e ^^oto 
AoDlication Piiblication Sho. 53(1 978}-3 1,223]. 

Said cyciodextrin derivatives ir^ciude, amor^g others, tri-0~methyicydodextrin [cf. Ciiemical and Ptiarmaceutical 
Bulletin, Vol. 28, pages 1552-1558 (1980)] and triaminocydodextrin [cf. Angevyandte Chernie, Internatiorsal 
Edition in English, Voi. 19, pages 344-362 (1980)]. 



voters i.mG p'^e^ <. ^ -^^ -.x ^ .\ o 

cta^ > I IS ra ic v-^vX oo \ oo a o. 
0 \ Ini-^ ents ktiopi^) etc 

Ti'se aqueous preparation according to the invention contains water in an amount of frorri 10 to 99.9 percent 
(weight by volume), preferably from 20 to 99 percent (weight by volume). 

^ , . s > ^; V ^ V .0 ^ ^ ' ^ \ ' ^ce an injection 




a ^nd hi'51 f e si re ->t'^arp <-te li ^ c at 5 >X foi >v inn i es T e 

s ! ■> iizi 'i^i-it -5 c a lo^a I anta. ct c r n<-ta e n a<^d tio i *o s 



,>So^^ '\x ! .vo ooo^ivvoo ^ -oiv-^^ > ^ •> ^ ' ^o TO agent, etc, to an 



"he p icnol dcr it i oed n the acueou.> orejjprc^tion accord ics jo Vv-j.c^ oc-^-^tat'-^ 

lower than the rrjirjirnai concsntration required to ifihibit the growth of rnic-roorp^ ^ ^ 5> (^' v "'^ \^ v. V v 
oor^v i: r aior) prefer? >iy in cor'^entrat nr^ o^frnm 0 nCM< ^ !^erc«'i. (w-^ic^. b^' v L o o . ^ \ rom 



^s?oTtl: \. rpservative accordinc to the rvenf o ^ xv^ osjit n cerreiser in antimicrobial activity due to 
\i iac^or vith cvcloc'o>t'ir a iq does not robul*- ii p uc,p,L,io'5 of an irbolub u con- p ux hr nce.tt u use of the 
present preservatives can give effective aqueous preparations. 

The following Experimental Examples and Examples illustrate the invention in more detail. In the following 

description, "percent (percent)" means "vveight'volume percent" unless othen,vise specified. 

Experimental Example 1 

Varioiis preservative solutions are tested for the minimal inhibitory concentration (MIC) iising Aspergillus niger 
ATCC 9642 (A. niger) and Escherichia coli IFO 3044 (E. coli) as the test organisms. Thus, two culture media are 
prepared by adding 0 percent and 5 percent of a-cyciodextrin, respectively, to a 1/15 M phosphate buffer (pH 6.5) 
containing 2 percent of Pdypeptone (Daigo Nutritive Chemicals Ltd., Japan). The preservative is added to each 
I 1 t « iii g li to i dil I e ' ^ r al v th (:,uh of the e p ct\e rr d i to q e h ton^ t iic i 
\ It * <.n ""he t°^t m n sms ar° <. ded ♦ j these s t t<^ f n-ak<^icei t "t no ^ <. >. ■< 



O \ i Iv, ^ 5 "! i^tior ^ 1 ^■^i ■! ^..s 

s >«. I > o* to. I ♦! I m T t e a hov i T h 1 



Table 1 Minirsial inhibitory concentration (MIC, g./ml) 



Culture 


Culture medium 


Culture medium + 5% 
alpha-cyclodextrin mediuin 


test organisms 


niger .ATCC 
964.2 


E. coli IFO3044 


niger ATCC 

9642 


E. coli IFO3044 


Presei^vative 


MIciTj g/ml 


Micro g/ml 


Micro g/ml 


Micro g/ml 


Control 





500 


500 


4000 


4000 




250 


500 


4000 


4000 




125 


250 


4000 


4000 




125 


125 


4000 


4000 


The present invention 






1000 








200 


200 


400 


400 






200 


200 


200 













i ut^'ipatajr n) eacn show a signnicant increase in the value ot minimal inhibitory concentration in the 
cyciodextrinconlaining culture medium, hence a significant decrease in the antimicrobial activity. On the other 
hand, the preservatives according to this invention each exhibit only a slight decrease in the antimicrobial activity 
even in the cyclodextrin-containing culture medium. 

Experimental Example 2 

An aqueous solution containing 5 percent ofa-cyclodextrin or 1 percent of^-cyclodextrin was prepared and each 

of various preservatives was dissolved therein. After standing in a cold place overnight, the solution was 
examined for the presence or absence of a precipitate. The results obtained are shown in Table 2. 



Preservative 


Concentration 


5% 

alpha-cyclodextrin 


1% 

beta-cyclodextrine 


Control 


Metylparaben 


0.5 


++ 


++ 


Propylparaben 


0.1 


+ 


+ 


Benzalconium 
Chloride 


0.03 


+ 


+ 


Benzathonium 
Chloride 


0.03 


+ 


+ 


Chlorbutanol 


0.3 




++ 


Chlorhexidine 
gluconate 


0.1 




++ 


Benzyl alcohol 


0.5 


+ 




Phenethyl alcohol 


0.1 


+ 


+ 


Cetylpyridinium 
chloride 


0.03 


+ 


+ 


The present invention 


Phenol 0.1 - - 



p- cresol 


0.05 




- 


O- cresol 


0.05 




- 


m- cresol 


0.05 




- 


p-chlorophenoL 


0.05 




- 




0.02 






p-ci-iloro-m-xyleriol 


0.02 







Notes: no precipitation; + precipitation; precipitation in a large arnourst. 

As is evident from Table 2, a precipitate forms in cydodextrin-containing solutions with each of the preser>?8tiv8s 
used as controls. On the other hand, the preservatives according to the irsvention give no precipitate. Therefore, it 
is considered that the interaction between the preservatives used in this invention and cyciodextrin is slight and 
accordingly does not result in a decrease in the antimicrobial activity. 

Example 1 

A preparation for nasal application by dropping is produced by dissolving 5 g ofa-cyclodextrin and 1 .8 g of 

glycerol as an isotonizing agent in 80 ml of purified water, heating the solution to 80 "C, adding 30 mg of 
\^ - 0 ^ \ ' ^ o ^ ^ ^ ^ ar temperature, cooling, after 



Giu-His-Trp-Ser-Tyr-D-Leu-l..eu-Arg-Pro-NHCH2-CH3 (abbreviations for amino acids being by iUPAC-lUB 
Ck:im mission on Biochemical Nomenclature), and, after dissolution, further adding purified water to make 100 ml. 

Example 2 

A preparation for nasal application by dropping is produced by completeiy dissolving 5 g of a-cyclodextrin, 5 g of 

protirelin [thyrotropin releasing hormone (TRH): L-pyrogiutamyl-L-histidyl-L-proiinamide] tartrate, 600 mg of 
sodisjm chloride and 20 mg of p-chioro-m-xylenol as a preservative in 100 ml of purified water. 

Example 3 

A preparation for nasal applies o o v. v ^ o v\ ^ ^ ^ >. ^. o ^ s-^^. ^, ^v. feii elin acetate, 

1 g of P-Gyclodextrin, 800 mg ood " h cndr a jc 50 mq o1 •> ch o-m c e&ol as. c p Loe vativO \n 100 ml of 
purified water. 



Example 4 



A hydrogel eyedrop is produced by adding 634 mg of p-cyciodextrin and further 50 mg of 2,4-dichiorophenoi as a 

preservative to 200 mg of indometliacin and 1 17 mg of L-arginine, adding distilled water to make tiie wiiole 
amount 100 mi, adding 2 g of rneti^yicsiiuiose (4,000 cp) tiiereto and stirring tlie mixture under ice cooling. 

Example 5 

An injection is produced by dissolving 10 rng of prostaglandin, 150 mg of a-cyoiodsxtrin and 100 mg of 
p-brornophenoS as a preseryasive in 100 !r!i of dislslied water for irijection arid fillirsg the solution into vials, followed 

Example 6 

|:e nO V o>.s, Oi :>v. «.^. v^-^i , 00 g ofp~cyciodextrin, 600 mg of 

^ h nophepo ? pips>eivative and 500 ni of pu'ified water to 10 g of 
ofi tyl) o * uoroi tao ♦ol \ed jy mixi ig 

Example 7 

A syrup for internal application is produced by adding 20 ml of water to 10 g of nalidixic acid and 5 g of^ 

-cyclodextrin, mixing well, adding 0.8 g of sodium carboxymethx^cellulose, 2 ml of ethanol and 60 ml of simple 
syrup, further dissolving 50 mg of p-cresol as a preservative and making the whole volume 100 ml. 

Example 8 



